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that revealed the destabilization of the short (6 residues) terminal β-sheet with decreasing temperatures while the helical structure was preserved. Temperatures below -8 °C could not be reached due to limited stability of the CD instrument. 
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Supplementary Fig. 5 . Contacts plots of CylR2 structures at different temperatures. The upper-left and lower-right parts indicate inter-proton and inter-heavy atom contacts, respectively. The three upper panels present the dimeric and the three lower panels the monomeric species. Secondary motifs are depicted on the right edge of the panel row. Red dashed circles highlight the symmetrical inter-subunit interactions between Pro56Leu57Glu58 fragments, which disappear at -7°C. The blue dashed circle marks the hydrophobic interactions between the C-and N-terminal parts of CylR2 that partially remain despite the loss of the four H-bonds stabilizing the anti-parallel β-strands of CylR2.
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Supplementary Fig. 6 . Expanded small region of the NMR ensemble of CylR2 at 25 °C highlighting the intermolecular C-H···π interaction between the aromatic moiety of Trp63 and the Hγ2/3 side chain protons of Lys48. The black dotted line is drawn from the side chain proton of Lys48 in subunit 1 (black) to the center of the aromatic moiety of Trp63 in subunit 2 (green).
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Supplementary Fig. 7 . (a) Selected regions from 2D [ 1 H, 15 N] HSQC spectra at different temperatures highlighting the non-linear temperature dependence of amide protons of Gln62 and Gln42. (b) H-bonds that stabilize the N and C-terminal β-strands at the temperatures above -7 °C. Supplementary Fig. 8 . Mechanism of unfolding of the intramolecular β-sheet of CylR2. Backbone representations of the NOE-based structures of CylR2 determined at -11 °C (a and c) and at -7 °C (b and d). The side chains of residues that keep the native contacts between the two antiparallel β-strands in the predissociated dimer (structure at -7 °C) and in the monomeric intermediate (structure at -11 °C) are drawn as sticks. (e) and (f) highlight specific contacts between these residues observed in 3D 13 Cedited NOESY-HSQC spectra at -11 °C and -7 °C, respectively. Despite the strong destabilization of the backbone of the β-sheet native-like contacts of the side chains. Supplementary Fig. 9 . Fraction of methyl-containing NOE contacts at different temperatures within a CylR2 monomer (dashed line) and between the two molecules of the CylR2 dimer (solid line). 
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